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Linear algebra - exam simulation
In each exercise, write down the procedure or give explanations: a solution
without procedure or explanations won’t be evaluated, even if it is correct.
You can do the exercises in the order you prefer: notice that it is possible to
solve any of them, even without having solved the previous ones.
1) Consider the linear system in the real unknowns x, y, z, t
−3y − 2z + t = −2
x+ 2y + 2z = 0
2x+ y + 2z + t = −2
.
(a) Find the general (complete) solution of the system and a particular
solution. (3+1 points)
(c) Find a vector v ∈ R4 that does not belong to W . (1.5 points)
2) Consider the following matrix with real coefficients
D =
 1 2 λλ+ 1 10 0
1 −3 λ
 .
(a) Compute the dimensions of the four subspaces associated to D,
depending on λ ∈ R. (4 points)
(b) Find the values of λ ∈ R such that the linear system having D as
augmented matrix is solvable. (3 points)
(c) Let λ = −1 and find a vector b ∈ R3 such that the linear system
D
 xy
z
 = b is impossible. (1.5 points)
(d) Let λ = 0 and find a Cartesian representation for C(D). (2 points)
(e) Let λ = 1: compute D−1 and find the solution of the linear system
D
 xy
z
 =
 10
1
 . (3+1 points)
(f) Let λ = 2 and compute det(D3). (2 points)
3) In R5, consider the subset
U = {(x1, x2, x3, x4, x5) ∈ R5 | x1 + 2x2 = a2− 1, x3 + (a+ 1)x35 = 0}.
(a) Prove that for a = 1 the subset U is not a vector subspace of R5.
(2 points)
(b) Find a value a ∈ R such that U is a vector subspace of R5: is
the Cartesian representation given in the text minimal? Explain
why. Moreover, find: a minimal parametric representation for U , a
basis of U and a basis of R5 containing a basis of U . (1+1+1+1+1
points)
4) If A is a 5 × 4 matrix with linearly independent columns, find these
explicitly
(a) the nullspace of A. (1 point)
(b) the dimension of the left nullspace of A. (1 point)
(c) one particular solution xp to Ax equal to column 1 of A; is it the
only one? Explain why. (1+1 points)
